Supersymmetry was first formulated in the context of dual model theory and developed by Wess and Zumino et al.!) to a local Bose-Fermi symmetric field theory in four-dimensional spacetime. In such a field theory, physical states require bosons and fermions to come in mass-degenerate multiplets. However, since there is no such evidence in nature, it becomes necessary to construct, for example, a model with broken supersymmetry in obtaining a more realistic model according to this line. 2 
l
On the other hand, in the dual model theory, the supersymmetry is an internal symmetry which connects Bose and Fermi excitons in an extended particle. In such a case, the Fermi excitons may be elements belonging to a single valued representation of the rotation group and so, the internal supersymmetry does not always require the presence of degenerate multiplets of bosons and fermions in nature. For example, the Neveu-Schwarz modePl (the Ramond model 4 l) is an extended particle model of bosons (fermions) characterized by an internal supersymmetry. Further, in terms of the superfield introduced by Salam and Strathdee 5 l in the supersymmetric field theory, the internal supersymmetry can be naturally incorporated into the extended particle picture by regarding some parameters characterizing an extension of the particle as the Grassmann variables. Thus, by considering these states of affair, the supersymmetry is also interesting as an internal symmetry of the particle having an extended structure. Now, as was discussed by Brink et al., 6 l a massless spinning particle can be formulated as a dynamical system described in terms of an even scalar superfield S. Naka, S. Kojinra and H. Kaseno ¢/(z) (which is also a Lorentz vector)*) and superzweibein EB<AJ(z), (A, B=O, 1)**) defined in a two-dimensional superspace (zA) = (z 0 , z 1 ). Here, z 0 and z 1 denote a time parameter r of the particle and a Grassmann parameter which characterizes a fermionic freedom of the particle. In the present paper, we investigate the way of constructing bosons and fermions7l,Sl as the respective systems of two and three such superfields.
In the next section, we review the above theory of massless spinning particle from the viewpoint of the canonical formalism. The extension of this formalism to the systems of two and three superfields is discussed in § 3 and we show that the resultant systems are the respective bi-local counterparts of the Neveu-Schwarz model and the Ramond model in the dual model theory. Section 4 is devoted to remaining discussions. Especially, short comments are given on a massive spinning particle and the interaction between the spinning particle and an external gauge field. § 2. Massless spinning particle
The classical action of the massless spinning particle is an even scalar quantity constructed from the superfield cf/ (z) and the superzweibein EB <AJ (z). ***l Since it should contain, at most, the first derivative of dynamical variables with respect to z 0 and the measure of integration d 2 z = dz 0 dz 1 is an odd quantity, we can put the classical action as follows:
(2 ·1) ****l where E 1s the determinant of (EB <AJ) which is given explicitly as*****l (,a,v=0,1,2,3) . We also use the units h=c=l. The even quantities QE and the odd quantities Qo are defined as the ones obeying **J The (A) and B in EB<AJ refer to the tangent space index and the curved space index, respectively. ***J We assume that EB<AJ is an even or odd quantity, for ( -1) A+B = 1 or -1 respectively. ****J The (left) derivative and the integral with respect to the Grassmann variable I} are the same operation defined by'l of( e) =ae~JCe) =ae f deJ(e). The tensor (density) T BA has obviously two independent components, which vve regard as T 0° (the vanishment of the Hamiltonian) and T 1°. Then, by remembering the explicit form of P 0 , we obtain the following constraints on the canonical variables (¢,p 0 ) :
.
Another constraint out of the definition of p 0 is obtained simply, by multiplying P 0 by E(l) as follows:
We, hereafter, confine ourselves to the gauge defined m Eq. (2 · 4) and then, Eq.
(2·10) leads to
where
By the use of Eq. (2 ·11 We here investigate the extension of the method discussed in the previous section to the systems of two (Neveu-Schwarz type) and three (Ramond type) spinning particles. In such interacting systems, the action is not invariant in general under the individual coordinate transformation in the superspaces of respective particles and so, we assume simply that the zweibein fields of every particle are the same.*J 3. 2. The Ramond type model is obtained by adding the third superfield ¢ 3~ (z) to the Neveu-Schwarz type model. We assume that this superfield has the following form:
considering a Bose-Fermi symmetry in this system, which will be discussed in the next section. Then the classical action of this system can be given as follovvs:
In the special gauge of our interest defined in Eqs. (2·4) and (3·4), the above action takes the following form: By varying the Lagrangian (3 ·15) with respect to e, X and ~i' we have
and
vvhere the il;'s are the momenta conjugate to the r;;'s. In terms of the variables defined by the L 0 and F 0 can also be expressed in the form
Fo= 2:,; CYm·f"_m, In q-number theory, the constraints (3 · 22) can obviously eliminate the negative norm states coming from the excitation of time components of oscillator variables. § 4. Discussion
In the previous section, we have been able to formulate the system of spinning particles in terms of superfields by assuming that the binding forces between particles are of two-body type. Further, Eqs. (3 · 9) and (3 ·19) say that the resultant two and three particle systems are the respective bi-local counterparts of the NeveuSchwarz model and the Ramond model in the theory of dual string.
It should be noticed, however, that the supersymmetry can be realized only in the Ramond type model, as can be seen from the algebras (3 ·11) and (3 · 20). This is due to the reason that the Ramond type model is symmetric between its bosonic (a0, a= 1) and fermionic (T0, T ~tl) degrees of freedom, while the NeveuSchwarz type model has no fermionic counterpart of a 0• Especially, because of this symmetry, the Ramond type model has had to be formulated so that it has two displacement variables though it is a system of three spinning particles, as was done 111 Eq. (3 ·13).
The same situation will arise as to the system of n spinning particles described 111 terms of n superfields ¢/ (z) = x/ (z 0 ) + z\;? (z 0 ), (i = 1, 2, .. ·, n). In this system, we can construct n -1 Bose oscillator variables out of n -1 relative coordinates and their conjugate momenta. On the other hand, the number of Fermi oscillator variables constructed from n Grassmann variables ~i is n/2 for even n and (n -1 )/2 for odd n respectively, because the Grassmann variables are not independent of their conjugate momenta. Therefore, in order to obtain a Bose-Fermi symmetry in oscillator variables, we have to suppress, by any means, n/2 -1 relative coordinates for even n (the Neveu-Schwarz type model, Fig. 1 ) and (n -1) /2 relative coordinates for odd n (the Ramond type model, Fig. 2) respectively.
-----~ ~---------.~ Besides the multi-local extension such as the above, it is also possible to represent the internal degrees of freedom of spinning particles by means of the superfield defined in a high dimensional superspacew or in a high dimensional external space-time. We here make short comments only on the latter case associated with the problems of a massive spinning particle and the interaction between the spinning particle and an external gauge field.
First, we notice that the spinning particle with mass m can be formulated by the use of the following superfield defined in the five-dimensional space-time* which is just the classical action of massive spinning particle discussed in Refs. 6) and 11).
Secondary, let us consider the superfield defined in the six-dimensional spacetime with the metric ( + -----) . A gauge invariant interaction of this spinning particle with an external gauge field can be described by the following action : 10 
Then the consistency of these constraints again leads to the choice given m Eq.
(3 ·12). This is a reason why we had assumed, in § 3, simply that all zweibein fields are the same.
Appendix B
In constructing state vectors in the Neveu-Schwarz type model, it is covenient to use the oscillator variables defined by (a, at)= (a1, a_1), 
